The activity of topoisomerase I is modulated by large T antigen during unwinding of the SV40 origin.
When simian virus 40 (SV40) large T antigen binds to the virus origin of replication, it forms a double hexamer that functions as a helicase to unwind the DNA bidirectionally. We demonstrate in this report that T antigen can unwind and release an origin DNA single strand of less than full length in the presence of purified human topoisomerase I. The sites nicked by topoisomerase I in the strands released by T antigen during DNA unwinding were localized primarily to the "late" side of the origin, and the template for lagging strand synthesis was preferred significantly over the one for leading strand synthesis. Importantly, these sites were, for the most part, different from the sites nicked by topoisomerase I in the absence of T antigen. These data indicate that T antigen activates topoisomerase I nicking at discrete sites and releases these nicked strands during unwinding. We hypothesize that a single molecule of topoisomerase I can form a functional complex with a double hexamer of T antigen to simultaneously relax and unwind double-stranded origin-containing DNA.